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ofiSIBoCT 

A fila having one or more polyolefin layers, and a 
barrior coating* At least ona polyoletin layer has a surfaco 
for receiving barrier coatings, and which includes a 
* polyolofin and a hydrocarbon resin; the carrier coating is 
situated adjacent to this surface* The til© has a wvta, 
eoasurcd according to ASTM F1249-90, ot iess than about 0.47 
gn/n*/day» 
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BACKGROUND Or TUP TMYffflTTffl 
1. Elflld of the Invent f pn 

The present invention relates to films, including 
5 polymeric films. The present invention particularly relato. 
to films with one or more polymer layers, and to their 
preparation. 

2 - PMCr l ntlon of Background ^ h , r Tnfn^, - t fln 

Various materials are known for use in the packaging 
10 industry. The various properties sought. In such materials, 
include attractive appearance, and enhanced barrier to 
ultraviolet and visible light, as well as to molsturs. oxygen. ' 
and aroma. 

Among such materials are the metallized films. 
L5 Suits!: I* pelysssrs; for these films, include the polyolefins. 
such as polypropylene; the inclusion of different additives, 
blended with the polyolefins, is also known. Tor instance. 
TORAY INDUSTRIES. INC. (Japanese Patent Publication No. 61- 
223049) discloses various films of polypropylene, blended with 
petroleum and/or terpens resins, and metallized with aluainun. 

Particularly, the invention to which this reference 
is directed involves corona treatment of polypropylene film 
surfaces, under nitrogen and carbon dioxide atmospheres. This 
treatment introduces imlno and/or amino nitrogens into the 
surface, to a depth of 100 Angstroms , it is the thusly treated 
tilra surface which is metallized. 

TORAY INDUSTRIES. INC. also discloses comparative 
examples; one of these, Comparative Example 3, discloses 
corona treatment of a polypropylene surface in the presence of 
sir, with the previously diocussod introduction of nitrogen 
accordingly not taking place. Metal is thereafter deposited 
on thin surface, the resulting film i. indicated to have a 
Moisture Permeability Rate, measured at g/m* day 15pm, of 2.1. 
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It has been discovered that films with at least one 
polyolefln layer, and further, having a barrier coating 
receiving surface, can be provided, wherein such surface la 
characterized by a topography - specif ically, a consistent 
3 roughness - not previously known or suggestod in the art, for 
such films, it has also baon discovered that such films, of 
the indicated topography, possess a degree of moisture and 
oxygen barrier also not known or suggested in the art* 
moroover, they are resistant to crating, and exhibit both 
10 excellent resistance to metal cracking, and superior metal 
adhesion* 

Vet additionally, it has been discovered that * 

polyolefiin films, likewise with the indicated one or more" 

polyolefin layers - wherein the barrier coating receiving 
15 surface is provided by a polyolefln layer, and wherein this 

layor includes a hydrocarbon resin - can be provided with the 

indicated advawwagsous properties^ 

It has also been discovered, as to such polyolefin 

films, that the barrier coating receiving surface, provided by 
20 the indicated polyolefln layer, can likewise be characterized 

by an increased resistance to damage from contact with other 

nurfaco*. 

Still f u r th« r , it has been d iscovered that 
compoeito, or multilayer polymor films, including both a core 

33 layer, and a polyolefin barrier coating reoelvlng layer, can 
bo provided, with the barrier coating receiving layer 
including a hydrocarbon resin* Consistent with tho foregoing, 
such films similarly exhibit excellent barrier properties, 
resistance to craxing and natal cracking, and superior metal 

30 adhesion* 

SUMMARY OF THE TWVftHTXfltf 

The invention pertains to a film, such as a 
polymeric film, comprising at least one polyolefin layer, and 
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a barrier coating receiving surface? further, the film of the 
invention can comprise at least one additional polyolefin 
layer* The Indicated barrier coating receiving surface can be 
oxidatively treated* 
5 Further, the barrier coating receiving surface can 

have an average RMS roughness of at least about 12 n». , with 
a standard deviation of less than about 2. The average RMS 
roughness is preferably at least about 14 nm* , with a standard 
deviation of less than about 1.2, and more preferably, at 
10 least about 14 . 2 nm. , with a standard deviation of less than 
about 1* 

The film of the invention can include a barrier * 
coating ,» adjacent the barrier coating receiving surface). 
Preferably, the barrier coating comprises at least one member 

15 selected from the group consisting of metals, silicon oxides, 
aluminum oxides, and mixtures thereof; a particularly 
pre £ erred barrier costing is aluminum. 

Where a barrier coating is included, the film 
preferably has a WVTR, measured according to ASTM P1249-90, of 

20 less than about 0*47 gm/m a /day; the WVTR is, more preferably, 
leas than about 0.26 gm/m a /day, and, still mora preferably, 
lees than about 0.17 gm/m'/day. 

Also, where a barrier coating is included, the film 
preferably has an OTft, measured according to ASTM 03983*81, of 

25 less than about 155 cm'/nVatm/day. Here preferably, the 0TR 
is less than about 77*5 em'/m*/ a to/day, and more preferably, 
less than about 31 cmVnV&tm/day/ in a particularly preferred 
embodiment, the OTR is less than about 15.5 cmVw*/«t»/day • 
Further as to the barrier coating receiving surface, 

30 this surface can comprise a polyolefin, and a hydrocarbon 
resin. Preferably, the hydrocarbon resin comprises at least 
one member selected from the group consisting of resine 
prepared from terpene monomers, resins prepared from 
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hydrocarbon oononara, resins prepared from monomers derived 
from C* petroleum fractions, and dicyclopentadlene renins. As 
a matter of particular preference , the hydrocarbon resin 
comprises a hydrogenated hydrocarbon resin* 
5 The at least one polyolefin layer, of the film of 

the invention, can comprise a barrier coating receiving layer, 
comprising the barrier coating receiving surface* This layer 
can be formed from a polyolefin starting material having a 
hardness, measured according to ASTM 0783-89. of at least 
10 about R95. This hardness is, more preferably , at least about 
R97, or still more preferably, at least about R100; as a 
matter of particular praferencs, this hardness is at least* 
about R110. 

Proferably, the indicated polyolefin starting 
15 material comprises a polyolefin and a hydrocarbon resin* As 
a general matter, the barrier coating receiving layor, of the 
film of the invention, preferably ccspriss* about l to about 
30 percent by weight, of hydrocarbon resin. 

This layer more preferably comprises about 3 to 
20 about 22 percent by weight, or still more preferably comprises 
about 5 to about 20 percent by weight, of hydrocarbon resin* 
As a matter of particular preference, this layer coop rises 
about 7 to about 15 percent by wslght, of hydrocarbon resin* 
In the film of the invention, the at least one 
25 polyolefin layer can consist essentially of one layer. This 
layer can comprise the polyolefin and the hydrocarbon resin of 
the barrier coating receiving surface, where the barrier 
coating receiving surface includes hydrocarbon resin, as 
indicated* 

3° Further, in the film of the Invention, the at least 

one polyolefin layer can coop r is a a base layer, and a barrier 
coating layer; in this instanca, the base layer comprises a 
polyolefin, and further comprises a first surface and a second 
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surface, with the barrier coating receiving layer being 
oituatod adjacont the indicated first surface. The barrier 
coating receiving layer, comprising the barrier coating 
receiving surface, can further comprise the polyolefin and the 
3 hydrocarbon resin of the barrier coating receiving surface - 
here also, vhuro the barrier coating receiving surface thusly 
includos hydrocarbon renin. 

Yot further, whore the film of the invontlon 
comprtooo a base layer and a barrlor coating receiving layer, 

10 aa Indicated, thoro may aloo be included an additional 
polyolofin layer, adjacent the second surface of tho base 
layer. Proforably, this additional polyolefin layer comprises " 
a member uolocted from tho group consisting of scalable 
layer*, printable layers, and slip layers. 

15 Tho Invontlon also portaina to a film, ouch as a 

polymeric dim, comprising a baso layer, provided with a f lrnt 
surface and a second surface, and a barrier costing receiving 
layer, adjacent the first surface of the base layer, and 
providing a barrlor coating receiving surfaca. The barrier 

20 coating receiving layer comprises a polyolefin - preferably, 
a polypropylene. 

The base layer preferably comprises a polymor, and, 
more preferably, a polyolefin. As a matter of particular 
preference, the base layer comprises a polypropylene. 

25 Particularly, the base layer, and the barrier coating 
receiving layer, may comprise the same polypropylene. 

Moreover, the barrier coating layer aloo comprises 
at leaet one hydrocarbon resin; preferably, this is a 
hydrogenated hydrocarbon resin* The hydrocarbon resin may be 

30 present in or absent from, or at least essentially, or 
substantially absent from, the base layer. 

Polypropylene is the preferred polyolefin, for the 
film of the invention; specifically, polypropylene is the 
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preferred polyolcf in for the one or more polyolef in layers, in 
tho film of tho invention. For instance, where the film 
inciudos both -a base layer, and a barrier coating rocoiving 
layor, both layers, aa a matter of preference, comprise 
5 polypropylene. 

flRIFf ftEgrwTPTlOH OP THE DRAWINGS 
Figs. 1*5 are photomicrographs, of tho barrier 
coating receiving surfaces, of films of the invention, at 100X 
magnification. 

xo Figs. 6-10 are photomicrographs of the barrier 

coating receiving surfaces of Figs. 1-5, respectively, after 
metallization. 

ngfigRTPTTOK OP THE TMVEMTlOtf 

The Root Mean Square (RMS) roughness parameter, and 

15 the Average Roughness <R # ) parameter, srs recognized in the 

art, and are used herein, in accordance with their commonly 
understood meanings. Specifically, these parameters are 
employed, as they are defined in BENNETT et al. # Introduction 
to Surface Roughness and C entering. 1939, Optical Society of 

20 America, particularly in Chapter 4, "Scattering Theories and 
Surface statistics 1 *; BENNETT et al« is incorporated herein in 
its entirety* by reference thereto. 

Average RMS roughness, and average R,, are also 
terms recognized in the art, and the use herein, of these 

25 terms, is likewise in accordance with their commonly 
understood meanings. However, in the determination of these 
average values, variations in measurement techniques may cause 
different results to be obtained; accordingly, for the 
purposes herein, the average RMS roughness, and the average 

30 R # , are understood as having been obtained with use of the 
following instrumentation, and according to the following 
techniques* 
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Specifically, tho topography, of a aurface for which 
avorago PMS roughness and the average are determined, is 
measured with a non-contact interferometer - preferably , a 
TO POD D Interferometer, from WYKO Corporation, Tucson, AZ. At 
least 10 - and, most preferably 10 - measurements are taken 
acroas the our face, at different locations; the special sample 
interval is 0.4 microns, and the profile area is 51 micron* by 
51 micron*. 1O0X magnification is employed. 

with regard to the problem of variances resulting 
from differences in instrumentation and techniques* it is 
noted that non-contact measurement is preferred, as compared 
to use of a contact (stylls) measurement instrument* further, 
measurements taken at less than 100X magnification can be 
adversely affecteo by surfaco distortion (i.e., wavinees) ♦ 

The water vapor transmission rat* (WVTH) , as 
discussed herein, is measured accorJinq to ASTM F1249-90, 
which is incorporated herein in its entirety, by reference 
thereto. The Oxygen Transmission Rate <OTR) is measured 
according to ASTM D1905-B1, which is also incorporated herein 
in its entirety, by reference thereto. 

Hardness, particularly of polyolefin starting 
material , is measured according to ASTM 0765-09, which is also 
incorporated herein in its entirety, by roference thereto. In 
this context, the polyolefin starting material refers to what 
is used to prepare a film layer; the polyolefin starting 
material can be polyoletin aiono, or can include other 
components, such as hydrocarbon resin. 

Polymers suitable, for the films of the invention, 
include the polyolefins. Polyolefinn which may be employed 
are the polyethylenes, polypropylene*, poly~l~butenes , poly-2- 
butonea, polyiaobutylonea, and polystyrenes; suitable 
polyolefins include those as disclosed in BOSSACTX •t ml. 
(U.S. Patent Wo. 4,921,749), REI0 '322 {U.S. Patent Ho. 4,«04, 
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322, and REID *380 {U. S. Patent No. 4,692,380, which patents 
aro horoby incorporated herein In their entireties, by 
roforenco ttioroto. 

Tho polypropylonos are proforrod. Particularly 
5 preferred aro the polypropylene homopolymers, although 
copolymers of poly propylene, with minor amounts or ethylene or 
an alpha-olef in, aro also suitable. 

Among the suitable polypropylenos aro commercially 
avallablo riln-formlng polypropylene hoaopolymero which are 
10 crystalline or lootactlc in their molecular etructure # and 
havo a molt flow rato or about 2 to 10 dg/rain. One 
polypropyieno which can be ueed is a highly isotactic * 
polypropylene, having a melting point of about 1WC. and a 
molt riow rate of 3.50, from Arlatech Chemical Corporation, 
15 Pittsburgh, PA. 

Resins of the invonticn include the hydrocarbon 
r coins, particularly those hydrocarbon resins which aro 
compatlblo with the noncrystalline regions, of the polyolefin 
of the layors in which such renins are provided, in being 
20 thusly compatible, such resina will Inter disperse into the 
Indicated polyolofin regions. 

Suitable hydrocarbon resins include tho hydrogenated 
and nonhydrogenated resins, thusly characterized by the 
indicated property of compatibility. For hydrocarbon resina 
25 which are compatible with their polyolerins, whether or not 
hydrogenated, such resins *>• be hydrogenated or 
nonhydrogenated; where particula; resins are, in their 
nonhydrogenated state, incompatible with the polyolefin, but 
are compatible when hydrogenated, thsse rosins may be used in 
00 their hydrogenated form. 

Further as to suitable hydrocarbon rosins, these 
Include those derived from olefin monomers, such as the rosins 
derived from terpens monomers, coal tar fractions, and 
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petroleum feodstochs. Particularly, the suitable resins 
include those prepared * ron tarpone monomers (e,g«, limonone, 
alpha and beta pineno, tuch as Piccolyte renins from Horculee 
Incorporated, Wilmington, OE, and Zonatac resins from Arizona 
5 Chemical Company, Panama City, FL.)# and from hydrocarbon 
monomers, and mixtures thoroof, such ac C, monomers (e.g., 
piperylcno, cyclopentene, eye 1 open tad ie no, and I a op rone J , 
oligomonzed c ( monomers, particularly the theraally 
oligomorizad C } monomers, and the C, monomers, particularly tho 

10 mcnomors derived from C^ petroleum fractions which are 
mixtures of the aromatiC3, Including styrene, methyl styrene, 
alpha methyl styrene, vinyl naphthalene, the indenes and 
mo thy 1 indenes, and, additionally, pure aromatic monomers, 
including styrene, alpha -methyl -styrene vinyl toluenes, and 

15 mixtures thoroof. The hydrogenated C, and pure monomer resins 
are preferred. Particularly preferred are the hydrogenated 
aromatic resins derived froa pure aromatic monomers, e.g., the 
hydrogenated alpha-methyl-styrone vinyltoluene copolymers, and 
the hydrogenated cyclopontadieno resins* 

20 Suitable hydrocarbon rosins. Including hydrogenated 

hydrocarbon resins, for the invention, are disclosed in 
BOSSAERT st al., as wall as in European Patent Application Ho. 
o 28A 277, and in Japanesa Patent Publication No* 5B-213037; 
these European and Japanese patent publications are also 

25 hereby Incorporated herein in their entireties, by reference 
thereto. Commercially available hydrocarbon resins which may 
be used Include Hercules Regal ret 1128 and 1139, hydrogenated 
&lpha~methyl -styrene vinyltoluene resin copolymers, Hercules 
Piccolyte C125, a terpens resin, as veil as Eacorex 5300, a 

30 hydrogenated thermally oligomerized cyclopentadiene rssin, 
available from Exxon Chemical Company, Baytovn, XX* 

The films of the invention include monolayer 
structures, and composite, or multilayer structures. 
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Particularly. the fll« a of the invention can b. provided with 
a single polyolefln Uy.r, Including the hydrocarbon resin 
dispersed therethrough; In such Instance, this single layer 
servos as the bonding, or barrier coating receiving layer, and 
5 provides the barrier coating receiving surface. 

As a preferred enbodlaent, the films of the 
Invention comprise a multilayer, or composite polyolefln 
structure. The same or different polyoleflns can be eaployed 
for these multiple layers) polyolefln mlxturea are also 
10 suitable. Preferably, each layer utilizes a polypropylene, 
aost preferably a polypropylene hoaopolyaer. 

Where the Indicated multilayer, or composite, ' 
polyolefln configuration Is eaployed, there la a polyolefln 
core 'layer, with an adjacent polyolefln barrier coating 
13 receiving layer. This barrier coating receiving lay.r 
includes a sufficient portion of the hydrocarbon resin, so as 
to provide the requisite amount of such resin, in its surface 
oppoolte tho surface adjacent the core layer, for this 
oppoolto surface to serve as a barrier coating receiving 
20 surf aco. 

In tho polyolefln layer providing the barrier 
coating receiving surface, the hydrocarbon resin is preferably 
present in an amount of at least 1 percent, or at least about 
1 percent, by weight of the layer. A preferred range la from 
25 i percent, or about 1 percent, to 30 percent, or about 30 
percent by wolght of the layer. 

More preferably, the hydrocarbon resin la preferably 
present in an amount of at least 3 percent, or at least about 
3 percent, by weight of the layer. A nore preferred range Is 
from 3 perennt, or about 3 percent, to 22 percent, or about 23 
percent by weight of the layer. 

The hydrocarbon resin can be present in an amount of 
at least 11 percont, or at least about 11 percent, by weight 
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of tho layor. As another preferred range, the hydrocarbon 
rosin is present in an amount oC from XI percent, or about XI 
porccnt, to 22 percent, or about 22 percent by weight of the 
layor* 

3 Alternatively, the hydrocarbon resin can be present 

in an amount of at least % percent, or at least about 5 
porccnt, by weight of the layer. As yet another preferred 
range, the hydrocarbon resin is present in an amount of from 
3 percent , or about 3 pe rcen t , to 20 percent , or about 2 0 

10 percent by weight of tho layer. 

As a matter of particular preference, the 
hydrocarbon resin can be present in an amount of at least 7 
pcrcant„ or at least about 7 percent, by weight of the la'er. 
As a particularly preferred range, the hydrocarbon rosin Is 

15 prosent in an amount of from 7 percent, or about 7 percent, to 
13 percent, or about 15 percent by weight of the layer. 

Commercially available blend* of polyolefin and 
hydrocarbon resin may bo employed, for a resin-bearing layer - 
particularly, a barrier coating receiving layer - of the films 

20 of the invention. For instance, Exxon HP3, which is a blend 
of a polypropylene hooopolymer with a thermally polymerized 
hydrogonatod cyclopentadiene resin, from Exxon Chemical 
Company, Day town, TX, can be used for the single polyoletin 
layer, in the single layer embodiment* or as tho barrier 

25 coating receiving layer, in the multiple polyolefin layer 
embodiment. 

Whether the single polyolefin layer structure, or a 
multiple polyolefin layer configuration, is employed, a 
further layer can likewise be utilized. Particularly with 
30 respect to the composite, or multilayer polyolefin embodiment, 
this additional layer will, like the barrier coating receiving 
layor, be situated adjacent tho core layer, but on the aide 
opposite the barrier coating receiving layer. 
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~r.*z ir;:t;cr^; .J/«if can be, for exarple, a 
ccr.vcr.t.cr.4 1 seciljcle r.ta*. *«alabl« - printaclo. or 

slip layer. . r -r-„*.er ( cm ce a la/or suitable for 

losir.aticr. v;t* a /it acJit-cr.al layer or other material; for 
instate, acssrd^r.? ts ar.y cr tr.e procedure* kr.ovn in tr.e art. 

rr.c sar.a polypropyZer.e as otherwise esployod in ti;e 
fil:-> - e.g.. in tr.e core layer, and/ or the barrier coating 
rocoiv.rvo layer, or tr.s suit. pie poiyolefin layer e.ncodisent - 
can U» ^.fU in this addition*! layer. Suitable heat sealaole 
lv/*irs include polyvinyl idene chloride* <?7DC*s) # low density 
polyetnylen*, *t.V/len«~alpha*olef in vopolynere such as 
ethylene butyiono and ethylene octene polymers, end ethylene 
propyl»;n*i butyl one terpolysers. 

Conventional additives, in conventional amounts, can 
bo onployed in tr*e polyolef in layer or layers. Suitable such 
additives include antioxidants, pigoents, orientation stress 
modifiers, flame rotardants, antistat agents, and entifog 
agents * 

Suitable additives also include stabilizers, such as 
light stabilizers, and radiation stabilisers. Ant i -acids say 
also be used. Suitable Inorganic antacids include calciun 
oxide and magnesium aluminum hydroxide carbonate hydrate. 

Further additives which can be used are slip agents, 
including migratory and/or nonmigratory slip agents, 
preferably present, in a layer, in amounts of about 0.03 to 
0.15 pph; commercially available slip agents *hlch can be used 
include Kemamide, from Huako Chemical Division, Memphis, TM. 
Also appropriate additives are antiblocking agents. Including 
synthotic and natural antiblocking agents, such as synthetic 
amorphous silica, one source of which is w.R. Crace 4 Co., 
Baltiaore, HD, and Nikoloid, an irregular raolitlc 
antiblocking agent froa Sumitomo cneaical America, Inc.. Nev 
York, HY, as well as Tospearl, a uniformly sited, crosslinked 
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silicone rubber antiblocking agent, from Toshiba Silicone 
Ltd., Japan. 

Particularly as to the multiple polyolefin layer 
embodiment, the core layer, besides the presence or abaencn of 
5 other additives, can include hydrocarbon resin, or ouch resin 
can be absent, or at least substantially, or essentially, 
absent from this layer. The hydrocarbon resin can be present, 
in this layer, in such a proportion as is included in the 
barrier coating receiving layer; alternatively, the resin can 

10 be provided in lover, additive amounts, as are sufficient for 

sufficiently improving machlnability and clarity, and adding 
stiffness to the product - e.g., about 0.1 to 3 percent by 
weight of the layer. 

The total polyolefin layer thickness, for both the 

15 single and multiple polyolefin layer embodiments, is 
preferably in the range of 0.25, or about 0.25 mils, to 1.00, 
or about 1-00 mils. Particularly as to the multiple 
polyolefin layer embodiment, the core layer preferably has a 
thickness of 0.23, or about 0.23 mils, to 0.80, or about 0.80 

20 mils, while the barrier coating receiving layer preferably has 
a thickness of 0.01, or about 0.01 mils, to 0.10, or about 
0.10 mils. For both the single and multiple polyolefin layer 
embodiments, where the previously discussed additional layer - 
e.g., a sealable, printable, or slip layer - is also present, 

25 this layer preferably has a thickness of 0.01, or about 0.01 
mils, to 0.1O, or about 0.10 mils, added to the thickness of 
the indicated single or multiple polyolefin layer structure. 

Methods suitable for use in preparing the films of 
the invention include extrusion coating, lamination, cast 

30 extrusion, and coextrusion; the methods as disclosed in 
BOSSAERT et al. f REID '322, KEXD *380, and European Patent 
Application No. 0 238 227 may be employed. Coextrusion - 
specifically, simultaneous coextrusion - is preferred. 
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The films of the invention can bo laminated with 
other films, according to known procedures* 

Further, the films of the invention may be 

^ unoriented or unilaterally oriented, but are preferably 

5 biaxially oriented, by drawing in two mutually perpendicular 
directions in the plane of the film, to impart strength 
thereto. Blown tube (i.e., "bubble") and tenter techniques, 
known in the art, may be used to obtain biaxial orientation; 
particularly, bubble and tenter techniques as disclosed in 

10 BOSSAERT et al. REID '322, R£ID '380, and European Patent 

Application No. 0 288 227 may be employed. 

For both the single polyolefin layer and multiple 
polyolefin layers embodiments, one or both sides, of the film, 
can be subjected to oxidative treatment; the treatment 

13 employed can be a minimal oxidative treatment. Particularly, 
the oxi«**tive treatment is preferably applied to the barrier 
coating receiving surface, prior to application of the barrier 
coating, to activate this surface, i.e., to facilitate good 
adhesion of the barrier coating to this surface; accordingly, 

20 the degree of such oxidative treatment employed is preferably 
that which is sufficient to accomplish the indicated goal - 
specifically, of attaining a 3urCace which provides the 
requisite adhesion* 

Suitable oxidative treatments include, for example, 

25 corona treatment, flame treatment, and etching with acid, 
according to known processes. Particularly, both corona and 
flame treatment, in succession - also, according to known 
processes - can be employed. 

Corona treatments which may be employed include 

30 those utilizing corona discharge to about 33-60 dyncs/cm, or 
more preferably about 38*53 dynes/cm, or 33-40 dynes/cm* 
Illustrative flame treatment techniques which can be employed 
are those as disclosed in U.S. Patents Hos. 2,632,921, 

-14- 



BAD ORIGINAL 



V 



2125391 



Pll79a.S04 

2,64B,097, 3,028,622, 3,255,034, 3,347,697, 3,375,126, and 
4,239,827; these patents are incorporated herein in their 
entireties, by reference thereto. 

A barrier coating may be applied to the thusly 

► treated barrier-coating receiving - Surface . Suitable means for 
applying the barrier coating include sputtering, vacuum 
deposition, plasma treatment, and electroplating. 

Preferably, the barrier coating is a metal, or a 
mixture of metals, the application of which results in a 

\ metallized film. Particular appropriate barrier coatings 
include silicon oxides, silicon oxide/aluminum mixtures, 
aluminum, aluminum oxides, zinc, copper (and alloys thereof, * 
such as. bronze), gold, silver, copper, end mixtures of the 
foregoing; of these , aluminum coatings are preferred* 

i Preferably, the barrier coating is applied to a 

thickness of about 75-00 Angstroms. A more preferred range 
is 100-350 Angstroms, vith a range of about 120-175 Angstroms 
being particularly preferred. 

A significant aspect, of the films of the invention, 

> is the topography which characterizes their barrier coating 
receiving surfaces. In this regard, what are particularly of 
interest are # the texture - particularly, the roughness * of 
the surface, and the degree of uniformity, or consistency, of 
this roughness. 

5 Herein, roughness is measured in terms of average 

RMS roughness and average R # , while consistency is provided as 
standard deviation, for both average RMS and average R,. All 
of these roughness and consistency values are determined, for 
the surfaces measured, at 100X magnification. 

9 For the films of the invention, the average RMS 

roughness is preferably at least 12, or at least about 12 nm. 
A preferred range is between 12, or about 12, and 16, or about 
16 nm. 
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More preferably, the average RMS roughness U at 
least 14. or at Host about 14 nm. A mora preferred range In 
botwoen 14. or about 14. and 15. or about 15 nm. 

Ad a matter of particular preference, the average 
3 KMS roughnosa is at l^ast 14.2. or at least about 14.2 „„ A 
particularly pretorrad range is 14.2, or about 14.2, to 14 a 
or about 14.8 nm. ' 

The average R, is preferably at least 9, or at least 
about » nm. A preferred range io between 9. or about 9 and 
10 13, or about 13 no. ' 

More preferably, the average R. io « t least 10, or 
at least about 10 n». A mora preferred range is between 10 " 
or about 10. and 12.5. or about 12.5 nm. ' ' 

- As a matter of particular preference, the average R 
is at least XX. or at least about n n». a particularly 
proforrad range is 11. or about n. to 12. or about 12 nm. 

correspondingly, for the average RMS roughnesa as 
well as tho average R. values, the standard deviation is 
preferably less than 2. or less than abo.>t 2. A preferred 
standard deviation range - again, for both the average RMS 
roughness and average R. values - is between 0.2. or about 
0.2, and 2, or about 2. 

More preferably, the standard deviation is less than 
1.2. or less than about 1.2. In this regard, a more preferred 
range is between 0.2, or about 0.2, and 1.2, or about 1.2. 

As a natter of particular preference, tho standard 
deviation is less than l. or less than about i. a 
particularly preferred range is from 0.2. or about 0.2, to 1 
or about 1. ' 

.Still more preferably, the standard deviation Is 
less than 0.886. or less than about 0.886; or less than 0.793 
or less than about 0.79S; or less than 0.756, or less than 
about o.75«; or less than 0.705, or less than about 0.705; or 
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less than 0.600* or less than about 0*690. Another preferred 
rango is 0.2, or aoout 0.2, to 0.886, or about 0*886; or 0*2, 
or about 0.2, to 0.756, or about 0.756* 

Cnaided visual inspection of the barrier coating 
5 receiving surfaces* of the films of the invention, suggests 

that they are smooth. The indicated magnification reveals 
that, in fact, the surfaces do indeed exhibit a degree of 
roughness* as evidenced by their average RMS roughness and 
average R A values, 

10 However, such roughness is further characterized by 

the indicated high degree of uniformity, or consistency, as 
demonstrated by the relatively low standard deviation in the 
average . RMS roughness and average R A values, as set forth 
above;** This combination of roughness and consistency, or 

13 "consistent roughness" , of the barrier coating receiving 

surface, is an important feature, of the films of tho 
invention. 

Specifically, such consistent rough hass provides the 

films with excellent surfaces, for receiving barrier coatings. 
20 When the barrier coatings are added, this topography 

contributes to excellent oxygen and moisture barrier values. 

Another significant Aspect, of the films of the 

invention, is the resistance of their barrier coating 

receiving surfaces to damage - particularly* from th* opposing 
25 film surface* This is another property which, with tho 

addition of the barrier coating. Impacts favorably upon oxygen 

and moisture barrier values. 

In this regard, tension, heat, and abrasion can all 

affect the barrier coating receiving surface of the film, 
30 prior to addition of the barrier coating* Particularly, 

commercial production of the film commonly Involve* winding? 

variability in the wind, as indicated by differing hardness of 
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rolls, can potentially danage the barrier coating receiving 
surface. 

Contact of the film's barrier coating receiving 
surface with other surfaces, such as during the winding 
operation, can causa damage. An especial problem is contact 
with the opposing side of the film - e.g., with a further 
layer, such as a printable, sealabie, larainatable, or slip 
layer, provided on the other film side, as previously 
diccussed. 

It has been discovered that: increased resistance to 
damage, of the barrior coating receiving surface, results 
where harder polyolefin starting matnrialo are employed, for 
the barrier coating receiving layer of tho invention. 
Correspondingly, this property, of resistance to damage, can 
be ueasured by the hardness, of the polyolefin starting 
material, from which the barrier coating receiving laysr is 
prepared . 

Typical polyolefin hardness values are R10-15 for 
polyethylene, R30-90 for othylene propylene copolymers 
including ncr* than 90 percent by weight propylene, and £00*96 
for common i atactic polypropylene. It has further been 
discovered that where tho lndlcatod polyolefin starting 
material - i.e., from which the barrior coating receiving 
layer is prepared - includes a hydrocarbon resin, tho hardms3 
of the material is increased by the presence of tho resin. 

For instance, for polypropylene with an above 
average hardness of R95, addition of tho hydrocarbon resin 
results in still greater hardness. Where the blend includes 
5 percent by weight of the resin, hardness is increased to 
R97. At 10 percent, the hardness is typically groater than 
R100, while at 25 percent, hardner.s is R110. 

In the films of the invention, the polyolefin 
starting material, from which the barrier coating receiving 
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layer is prepared, preferably has a hardness of at least R95, 
or At least about R*>5. More preferably, the hardness of the 
polyolctin starting material is at least R97, or at least 
about R97. 

S In a particularly preferred embodiment, tho hardness 

of tho polyolefin starting material is at least R100, or at 
least about R100, in another particularly preferred 
embodiment, the hardness of the polyolefin starting material 
is at least R110, or at least about R110. 

10 preferably, in the films of the invention, this 

polyolefin starting material, for the barrier coating 
receiving layer, includes a hydrocarbon resin* Where the 
polyolefin starting material consists of, or consists 
essentially or substantially of, the polyolefin itself, or 

15 otherwise lacks, or at least essentially or substantially 

lacks, hydrocarbon rasin. use of such polyolofin starting 
material, for tho barrier costing receiving layer, in within 
thv »:%*u|Hf «f tho Invoiitlun. iC »iu»tli pulyulrtfLn nfc.n tltuf 
material moots the roquisito standard for hardness, ae 

20 indicated. 

Regarding moisture barrlor values - of the films of 
the invention - where the barrier coating is included, tho 
films of tho invontion preferably havo a WVTR of less than 
0.47, or less than about 0,47 gm/m 2 /day. A preferred range is 
25 from 0.04, or about 0.04, to 0.47, or about 0.47 gm/»V<*ay. 

More preferably, the WVTR is less than 0.20, or loos 
than about 0.26 gm/a*/day. A mor« preferrod range is botwecn 
0.04, or about 0.04, and 0.26, or about 0.26 g«/»V<*Ay. 

As a matter of particular preference, tho WVTR is 
30 less than 0.17, or loss than about 0.17 gm/mVday. A 

particularly preferred range is from 0.04, or about 0-04, to 
0.17, or about 0.17 gm/n*/<**y* 



BAD ORIGINAL 



2125831 



P11798.S04 

Wxtn respect to oxygen barrier values - also, where 
the barrier coatm-j la included * the films of the invention 
preferably have An OTR of less than 155, or less than about 
15S caVs**/ a to/day . A preferred range is from 1.5, or about 
5 I.S, to 155, or about 155 cjuV»Vatm/<**y . 

More preferably, che OTR Is less than 77.5, or about 
77.5 cmV»»*/at;n/day. A more preferred range between 1.5, 
or abovit 1-5, and 77.5, or about 77.5 ca?/iaV^ tn /d*y • 

Still more preferably, the OTR is less than 31, or 
10 lcr.s than about 31 craV»Vatra/day . A still more preferred 
runcfc is between 1*5, or About 1.5, and 31, or about 31 
cm V»V a tm/ day. 

. As o matter of particular preference, the OTR is 
less than 15.5, or less than about 15.5 craV»Vatm/day. *- 
15 particularly preferred range is 1.5, or about 1,5, to 15.5, or 
about 15.5 cra 3 /»Vatm/day • 

A preferred lower limit for OTR is 1*5, or about 1.5 
cn*/m*/atm/d&Y* In this regard, however, OTR below 1.5, or 
about 1.5 cn'/ft'/atm/day, is also within the scope of the 
Z0 invention. 

The films of the invention are characterized by 
further advantages. In this regard, there are different 
possible factors which may induce crazing, such as film 
modulus, and the presence of particular components. 

25 It appears - according to the best understanding at 

the present * that, in the absence of components which would 
induce crazing, such as additives which interfere with metal 
adhesion, the films of the invention are craze resistant. 
Pavxicularly with respect to the metallized films of the 

30 invention, these films further exhibit excellent resistance to 
metal cracking, and superior metal adhesion. 

With respect to the advantageous properties, of the 
films of the invention. It is emphasized that the Indicated 
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superior barrier properties ore not dependant on film 
thickness. 

The runs of the invention aro suitable Cor a 
varioty of uses, including conventional comraorcial 
5 applications. They have particular utility in tho packaging 
and related artu» 

Tho invention in illustrated by tho following 
Kxamp'u:-., which are provided for tho purpouo of 
representation, and aro not to be construed an limiting tho 
10 ncope of the invention. Unloos otatod otherwise, all 
percentages, parts, otc. are by weight. 

rn^rftPftTT^r cr fims m?i/mn i* examples 

, Tho multilayer films of Examplos 1 and 2 wove 
prepared by coextruslon, with biaxial orientation induced by 
15 the blown tube, or "bubble" process. The sultilayer films of 
Examples 3 and 9 were prepared by the tenter process, 
utilising procedures and parameters, and components and 
proportions, as subsequently set forth in the respective 
Examples. 

2i Specifically with respoct to those films prepared by 

the bubble process, the core layer, and two surface layers - 
i.e., a barrier coating receiving layer, and another surface 
layer, one on each side of the core layer - wero coextruded 
from a trilayor extruder die head. Tho resulting- continuously 

25 moving trilaycr tubular stalk was passed initially through a 
cooling section, and quenched therein at 3S-30'C., to effect 
solidification; thon the tubular stalk was passed between a 
first pair of nip rolls, and pinched therebetween. 

After the nip rolls, the continuously moving tubular 

30 stalk was passed through a reheating section, thereby heating 
it to a predetermined orientation temperature, of between 130 
and 150 # C. At this temperature, the tubular stalk was 
expanded with air into a very large and thin cylindrical 
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structure, which is the "bubble*, and accordingly stretched 
biaxiAily - seven tiues in the machine direction, and seven 
times in the transverse direction. 

Thin cylindrical structure was closed at one end by 
C having it pass through a cecond pair of nip rolls, and pinched 
therebetween , to Conn a double layer flat (each such layer 
itself comprising a trilnyer structure - i.e., of the core 
layer, sandwiched between the two surface layers). This 
double layer flat was slit, thus forming two separate trilayer 
10 films. 

Each trilayer film had an overall thickness of 0.5S 
nil, vith a 0.50 mil core layer, and the barrier coating' 
receiving layer and other surface layer being 0.02 mil and 
0.03 itril thick, respectively. 

The polymer of Che cere layer was the highly 
isotactic polypropylene from Aristech Chemical Corporation, as 
previously discussed. The composition of the barrier coating 
receiving layer varied, as set forth in the examples; the 
other surface layer comprised the same polypropylene as that 
of the core layer, and further contained, as an antiblocking 
agent, o.Ott pph of synthetic amorphous silica, from W.R. Grace 
& Co., Baltimore, MD. 

EXAMPLE I 

Three trilayer film samples. Samples A-C, were 
produced according to the foregoing procedure, with each 
having a different barrier coating receiving layer. For 
Sample A, this layer was an ethylene propylene copolymer, 
having a melting point or 130 'C. r and comprising about 3.0 
percent by weight of ethylene and about 97 percent by weight 
propylene. Sample 8 utilized the same polypropylene as was in 
the core, while Sample C utilized Exxon HP3. 
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Fcr each of Samples A-C. the trilayer fila was 
subjected, on both sides (a „a accordingly, on the exposed sido 
of each surface layer), to corona treatment. The thusly 
treated fUnu wore metallized, by vacua deposition of an 
alurunum coating on the barrier coating receiving loyor; this 
metal coat in* was applied in a thlclcnass of approximately X35 
Angstrom. 

The nctalli=ed film samples were tested for barrier 
property-. liu=udity and oxygon barrier properties were 
determined „y measuring the water vapor transmission rate 
(WVTH) , .-»na Uto oxyj^n transmission rate (OTR) . 

wvtr wis measured according to ASTM F1240-10 at* 
" ,0rC - Jn " 90 «" r:ont h-midity, using a Pen**™ 

a instrument, from Modern Controls Incorporated. Minneapolis, 
>!N ' 01M WJI «wsur*d according to A2TN D3985-81 at 23«C. / 
Jry van. using an Oxtran 100 instrument, also from Modern 
Controls Incorporated. 

Tho results, of this testing for barrier properties, 
are set I'ortn in Tuhlo l. 







S SAMPLE 


OTR 

(caVa*/atte/<Uy) 




d A 


75*2 


0.372 | 


V— °- 


67.3 


0.387 | 


^ c 


X3.2 


0.X3* | 



rfith respect to the foregoing results, the Penaetran 
lnat ^» e «. to obtain the., value., wa. net oap.blo of 

measuring below the 0.139 g«/«Vd*y observed for Sample C. 
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Accordingly, it is possible that the actual wat , r vapor 
tran.un, is= xor. rate could have be.n lower Cor this sample 

in any event, as can be seen from the 'orcgoing 
Tab,e, significantly greater barrier properties were obtain^ 
««- Sample c - wherein the harrier coating receiving 

A »T« " h :; rC *° aatCd resin - than f ro « sa.pL, 

A aid B. .he*o rerult,. demonstrate the superior barrier 
property provide, where the harrier coating receiving layer 
includes a hydrocarbon resin. 

EXAMPLE 2 

Four .ore trilayer film samples, sample, D-C, were ' 
prepared according to the same procedure. Aa wlth ^ 

ri-r C ' Pr ° Vlded " ith « b *"l« — t^g 

Z IT IT iaClUdiny * hyd ^-»« d ^drocarhon resij 
hydro-al, CaBPUS ' *" 

hydro.aroon rcsxns were employed. i„ varying proportions. 

C havi™ S p peCiflCaily ' Saffl P X « 0 «« a duplication of Sample 
C, having Exxon HP, as the carrier coating receiving i ' 

Tl 7 , E ' tho barrler coatift9 raca - ln ' ~<- - 

of !?-^ Propylene; the presence of this amount 

of additional polypropylene, over and above that from the 
Exxon MP3 itself, accordingly provided Sample e witn ZlrZ 
coat ing recexvxng layer having half the hydrocarbon resi„ of 
this layer in Sample 0. 

Swples F and G were each provided with a barrier 
coa in, receiving layer of P olypropyi. n ., blended "th 
tt 'llT Pr0P0 ; tL0n * °< "egalrez » 28 . The b i c „a of 

Sample r comprised approximately li percent by weight of this 
^rogenated hydrocarbon resin; for Sample C , the level of 
such resxn ,„ this layer was doubled, to approximately about 
22 percent by weight. w 
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- Corona treatment and metallization wore erf acted. In 
trie sar*c c*»nner as for Saoples A-C in Example l. Also in 
accordance with the procedure* discussed In Exampln l, testing 
for oarrier properties was conducted; the results of these 
5 tests arc sot forth in Tab 1 * 2. 



TABLE 2 



1 SAMPLE 


RES IN TYPE 


LEVEL 


OTA 
(ca 3 /aV 
ata/doy) 


WVTR 
Cgm/mV**y> 


0 


Exxon IIP3 


X 


12.9 


0.139 


E. 


Exxon HP3 


X/2 


15.3 


0.217 


F 


Regal re z 112a 


11% 


17.4 


0.201 1 


C 


Hegalres 1126 


22% 


20.1 


0.232 | 



The amount of the hydrocarbon rosin present in the 
original Exxon HP3 is not itself known; accordingly, for 
Sample 0, the value for resin level ia provided as W X W . 

15 Correspondingly, because Sample E is approximately 50 percent 
by weight additional polypropylone, the hydrocarbon resin 
proportion thereof must be approximately half that of Sample 
D, as is therefore designated as »X/2 W . 

Further,- it is again noted - as discussed with 

20 respect to the results shown in Table 1, for water vapor 
transmission rate - that the devica used for this value was 
not capable oC measuring below 0.139 gm/»*/<**y* Accordingly, 
the measurement obtained for Sample 0 could have been lower. 

Notwithstanding the foregoing, the OTP. and WVTR 

25 values in Table 2, like those of Sample C in Tablo 1, were 
superior to the barrier properties achieved with Samples A and 
D - the barrier coating receiving layers of which, as 

-25* 



BAD ORIGINAL 



2125SD1 



Pll?9tf .S04 

previously indicated, lacked a hydrocarbon resin. These 
values, of Tablo 2. demonstrate that superior barrier 
properties arc still obtained with different type.-, and amounts 
of hydrocarbon resins in tho barrier coating receiving layer, 

EXAMP'E 3 

As previously indicated, the triluycr films of 
Samples H-J voce prepared by the tenter process. As with, tho 
films of Exaraplos i and 2, coextrusion from a trilayor 
extntuer die head was employed, to provide the corresponding 
configuration of a core and surface laynrs. 

For oach of the Sample H-J films, tho coro layer was 
a ruend, Misprising a polypropylene . togothor with 
Approximately 3 percont by weight Hercules Rogalrtir il3«, a3 
wet: as 0.10 pcrcont by v.-jfjhc Kcmamido, as a slip a 0 ont. The 
DLh-r :"rMcc layer - for tnese Samples H-J, provided as a 
scalable layur - wc-* a blend of on Hthyi«n* propylene butylono 
tcrpolymcr, together with 0.10 percent by weight of tho 
KcnaaiUc slip agent, and *>.2l percent by weight Nikoloid, as 
an on-ciblovK agent? the terpolymer comprised approximately 2 
percent by weight ethylene, and approxioately 14.5 percent by 
weight, butyiene, with tilt propylene comprising the remainder. 

Also similarly -o the preparation of tho films of 
Examples 1 and 2, the thrsly ccextruded films wcm subjected 
to quenching and reheating. Tho quenching was conducted at 
v*>-00*C; the repeating, to 115-12S*c. 

Vet Additionally like those of Examples 1 and 2, the 
Sample H-J films were etretched biaxlelly. but by the tenter 
process, rather than by the bubble process. Specifically, for 
those Example 5 films, stretching was effected in tho machine 
direction five times, using transport rolls oporating at 
different speeds: after the desired machine direction 
orientation was achieved, a film was transversely oriented t*n 
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times, at an appropriate tecperature profile , in a tenter 
frame. 

Each of che Sample H-J films had an overail 
thi^Knoos of 0.70 mil, with c 0.622 rail core layer # a 0.018 
S mil barrlor coating receiving layer, and a O.06 all sealant 
layer* As to the barrier coating receiving layers. Sample H, 
the control, wis provided with an ethylene propylene 
copolymer, comprising about 3 percent by weight ethylene, and 
about 97 percent by weight propylene; for each of Sample c and 

10 Sample H, the barrier coating recaiving layer was a blend of 
the same polypropylene employed for preparation of the Sample 
A-G films, and approximately 11 percent by weight Hercules 
Regal re n. 1128. 

For the Sample H film, the barrier coating receiving 

15 layer was subjected to successive, or tandem # corona and flais* 
treatment. The barrier coating roceivlng layer of the Sample 
I fila waj corona treated, while the Sample J film barrier 
coating receiving layer was subjected to the same tandem 
treatment as employed for the film of Sample H. 

20 Metallization was effected, and testing for OTR was 

conducted, in the same manner as sot forth in Examplos 1 and 
2. Tabic 3 shows the results of this testing* 



TABLE 3 



I SAMPLE 


TREATMENT 
TYPE 


OTR | 
<o» 3 / a V*ta/day) j 


H 


corona and flame 


181.4 


I 


corona 


34.1 


J 


corona and flame 


34.X I 



-27- 



B *0 OBIGINAL 



2125891 

Consistent with the results obtained in tho provic* * 
Examples, Staple? I and J. each provided with a barrier 
coat inn receiving iayer having a hydrocarbon resin, exhibited 
significantly greatnr oxygen barrier than Sample H # lacking 
S such res in in the barrier coating receiving layer- Further # 
a coupannon of the values for Samples X and J demonstrates 
that the superior result was not dependent on the type of 
surface treatment used. 

EXAMPLE 4 

10 Laminations wore prepared from Samples A-C, by 

subjecting each Sample to an extrusion lamination* In this* 
procedure, the metallized side of each sample was bonded to- a 
0.75 mil Hercules T52? polypropylene slip film, utilizing 7 
lbs. per ream of Chevron 1017, a linear low density 

IS polyethylene, from Chevron Chemical Company, orange, TX, as 
the cxtrudate. 

Each thusly prepared lamination sample was tested 
for OTR and WVTR, in accordance with tho proceduros Ui£cuss<id 
in the previous Examples. Tho corresponding avorigc barrlor 

20 values »u*u provided in Table 4. 



TABLE 4 



J LAMINATED 
jj SAMPLE 


OTR 

(cmVftVetn/day) 


WVTR 
(gm/mVduy) 


■ 


61.5 


0.408 


s — i — 


88.7 


0.542 


i 


B.2 


0.130 



Vet again, as noted (or Tabloo 1 and 2, becauso the- 
dovico u:.«d to ol>t«iln wntor vapor tranomiuaion rnto could not 
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measure below the 0.139 gm/mVday shown for Sample C, the 
actual result nay likewise be lower for thin Sample, having 
bcon thusly la»:natcd. 

Regardless, the results here, for the corresponding 
5 laminated Samples, were consistent with thoso obtained in 
Example 1. Hero also, the structuro having a barrior coating 
receiving layer, with hard rosin, gave significantly bettor 
OTR and Wvik values, than did the laminates provided with 
conventional polypropylene or ethylene propylene copolymer 
10 barrier coating receiving layers. 

EXAMPLE 5 

. Saoplcs X, L, N, and 0 were prepared according to 
the procedure.*; utilized for preparing the Samples of Examples 
1 and 2. Sample M was prepared according to the procedure 

15 utilized for preparing the Samples of Example 3. 

Sample K was prepared with a barrier coating 
receiving layer of Exxon HP3, like Samples C and 0, while the 
barrier coating receiving layers of Samples L and M wore 
polypropylene (liko Sample B) and ethylene p ropy lone copolymer 

2C (like Samples A and M) , respectively. For Samples H and 0 r 
the barrier coating receiving layors were blends of 
polypropylene with 11 percent and 22 percent by weight, 
respectively, of Hercules Regal re z 1128, in the manner of 
Samples F and G. 

The topography of the barrier coating receiving 
surfaces, of these five different Samples, was measured, using 
two different techniques. 

According to the first technique, the surfaces of 
Samples K-O - specifically, the barrier coating receiving 

30 surfaces, provided by the respective barrier coating receiving 
layers - were first propped by air dusting, then sputtered 
with 21 nm. of gold palladium, to enhance surface contrast* 
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Micrographs of the thusly treated surfaces, at 100X 
magnification, wero prepared, using a Model BHM-3130 
Reflective Differential Interference Contrast Microscope, from 
Olympus, Tokyo, Japan* 
5 These micrographs, of Samples K-O, aro provided as 

Figs 1-5, respectively. Qualitative evaluation, of the 
samples* barrier coating receiving surfaces, was effected, by 
inr.: wtion of these micrographs. 

From a comparison of Figs. 1-5, it is apparent that 
10 there are significant differences, in the barrier coating 

receiving surfaces of these samples. 

In this regard, the surfaces of Saaplos K, M, and O, * 
shown in Figs. 1, 4, and 5, respectively, all have a uniform 
matte ''appearance - i.e., such surfaces *r# consistent and 
15 even* These aro the samples having barrier coating receiving 
layers provided with hydrocarbon re3in. 

Contrasted, with the foregoing, aro the results 
obtained from the sampler lacking hydrocarbon rosin in thoir 
barrier coating rocelvin<j layers. Specifically, as can bo 
20 seen in Fig. 2, the surface of Sample L was dimpled, 
containing miniature pit marks; the Sample M surface was 
correspondingly uneven - as evidenced by the intermixture of 
dark and light portions, shown in Fig. 3 - and also 
pockmarked, as likewise depicted in this micrograph. 
25 Metallization of Samples K-O was effected, in the 

same manner as set forth in Examples 1-3. These metallized 
Samples were subjected to the same surface preparation, as 
discussed above, with micrographs likewise being generated, 
also at 100X magnification; the micrographs, of tho 
30 metallized Samples K-0, are provided as Figs. 6-10, 
respectively. 

A comparison of Figs. 6-10 indicates that the* same 
surface characteristics, as shown in Figs. 1-5, were likewise 
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provided in the metallized surfaces. Accordingly, it is 
apparent chac the surface characteristics, of the films' 
barrier coating receiving layers, are not affected by 
metallization. 

5 According to the second technique, average RMS 

roughness and average R A were determined according to the 
procedure set forth herein, for obtaining these values. 
Specifically, the topography of the samples' barrier coating 
receiving surfaces was ©ensured with a T0PO3D Interferometer; 

10 this instrument was employed to profile a quantitative view of 

tho surfaces, with generation of RMS roughness and R. values. 

Measurements were taken at 100X magnification* Ten 
measurements were taken across the surface at different 
locations, employing a profile area of 51 microns by 31 

15 microns, and a spatial sampling interval of 0.4 microns. 

Average RMS vouyhness and average R/values, and the 
associated standard deviations, were calculated from the RMS 
and R, values thusly obtained. The results are tabulated in 
Table 5. 

2 0 TABLE 5 



| SAMPLE 


AVC RMS 
ROUCUttESS 
<un) 


3TD 
DEV 


AVO R, 

(nm) 


0TO 
DBV 


K 


14.183 


0.878 


11.332 


0.795 


L 


11.07B 


1.409 


8.757 


1.211 


M 


13.903 


1.501 


10.926 


1.247 


1 N 


14.929 


0.88G 


11.916 


0.705 


9 ° 


14,707 


0.690 


11.748 


0.5B2 



t 
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With reference to the data provided in tho ebove 
Tabic, the lower average RMS roughness and average R # values 
of Sample L indicate a smoother barrier coating receiving 
surface, than that of any of Samples K # M, N, and O. However, 
5 as to these latter four samples, what are significant are 
their standard deviation values; it is the combination of 
average RMS roughness and/or average R a , with their respective 
standjrd deviation values, which exemplifies the difference 
between Sanpies K, N, and 0, on the one hand, and Sample M - 

10 and, for that matter. Sample L as well - on tho other. 

Xn this regard. Samples K, M, M, and O did indeed 
all have a similar micro-roughness, as evidenced by their 
average . RMS roughness and average R 4 values. However, tho 
standard deviations obtained for Samples K, N, and O - the so 

15 being the camples having hydrocarbon resin, in their barrier 

coating receiving layers - were very different from those for 
Samples L and M, which lacked such resin, in their barrier 
coating receiving layer::. 

Specifically, Samples K, N, and O were all 

20 characterized by small standard deviation values; while tho 
average RMS roughness and overage R, valuos of these camples 
indicate roughness, their standard deviation values 
demonstrate that the roughness was uniform, or consistent. Xn 
contrast, the ' significantly larger standard deviations 

25 obtained for Samples L and M denote a nonuniform, or 
inconsistent, surface texture. 

The two previously discussed measurement techniques 
demonstrated the roughness and consistency characterising 
fil.-nc with hydrocarbon resin included in their barrier coating 

30 receiving layers* This combination of roughness and 
consistency provides such films with excellent barrier coating 
receiving surfaces, and - with application of the requisite 
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barrier coating - produces excellent oxygen and moisture 

barriers. 

AMPLE 6 

A common problem in laminating metallized polyolefin 
rilas, particularly the polypropylene films, is a phenomenon 
called crazing, which is a microcracXiny of the metal in the 
transverse direction. One of the samples having hydrocarbon 
resin in its barrier coating receiving layer - specifically, 
Sample F, from Example 2 - was evaluated for its resistance to 
erasing. 

This sample was laminated to a 0.75 toil layer of 
!-or from Korculos Incorporated, of Wilmington, DE, 
ustng-Chovron 1017. A variety of laminating conditions knovn 
to promote erasing were employed, as set forth in Table 6. 



TABLE 6 



| LAMINATE 
| ~ AMPLE 


LINE 
SPEED 


EXTRUSION 
TEMPS » 


PE 


EXTRUSION 
ttZP PRES. 


CRA2E0 

no/Ho 


F-l 


300 


STD. 


12.2 


35 


NO 


F-2 


300 


STD. 


12.9 


13 


NO 


F-3 


300 


STD* 


12.2 


56 


NO 


I F-4 


300 


STD. 


15.7 


20 


NO 



As can be seen from the final column of Table 5, 
under different processing parameters. Sample r - as 
indicated, with its barrier costing receiving layer having the 
hydrocarbon resin - did not experience erasing. From the 
foregoing, it appears that, in the absence of components which 
would induce crazing - for instance, additives which interfere 
with metal adhesion - corresponding results would be expected 
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generally, in polyolefin films having barrier coating 
receiving layers thusly provided with hydrocarbon resin* It 
is accordingly evident that such films are craze resistant. 

EXAMPLE 7 

5 Flexing of metallized film cracks the octal surface, 

which results in poor oxygen barrier* Sample F , from Example 
2 and a 0.75 mil film of Hercules MST-3 - a commercially 
available tenter film - were both subjected to 20 Celbo 
Flexes; the effect of this flexing , upon oxygen barrier, is 
10 shown in Table 7. 



TABLE 7 



SAMPLE 


OTR BCrORZ FXZXXNG 
(cn'/a'/ata/day) 


OTR Amu rtXXXHG 
CcaV*Vftta/4ay> 


F 


20.0 


30O.7 


KST-3 


40.8 


604.5 



1$ As is seen, flexing did deteriorate oxygen barrier 

in both films, but the deterioration was significantly less in 
Sample F* This result demonstrates that polyolefin films, 
with barrier coating receiving layers thusly provided with 
hydrocarbon resins, can also be more resistant to metal 

20 cracking than standard commercially available metallized film. 

EXAMPLE 8 

Samples E, F, and G from Example 2 were evaluated 
for metal adhesion. SCOTCH 3750 sealing tape was placed on 
the nonmetallixed side of the Samples, to provide stiffness, 
25 and Scotch 800 tape was applied to the Samples' metallized 
surface, as the test tape. 
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The Samples was then placed In an Instron Universal 
Testing Machine , and the peel strength was measured. Mode of 
failure, on all of the Samples, was tape adhesion failure, 
with no metal lift evident; the resulting metal adhesion 
5 average peel strengths are provided in Table 8. 



TABLE 8 



10 



SAMPLE 


METAL ADHESION 
(ga/ca width) 


E 


227 


F 


291 


C 


209 



The above values indicate that the Samples exhibited 
excellent metal adhesion. Such results demonstrate that 
polyolef in f Urns, with barrier coating receiving layers thusly 
provided with hydrocarbon resins, are indeed characterized by 
15 superior netal adhesion, 

EXAMPLE 9 

As with Extaple 3, the trilayer film* of Samples P-S 
were prepared by the tenter process, also uti lizing 
coextrusion from a trilayer extruder die head, as discussed 

20 therein, to provide films with a core layer, having a barrier 
coating receiving layer on one side, and a non-barrier coating 
receiving layer on the other. All the films had an overall 
thickness of 0-70 mil, with a 0.66 mil core layer, and each of 
the other two layers being 0.02 mil. thick. 

25 for each of the Sample P-S films, the core layer was 

a 97 percent xylene insoluble polypropylene homopolymer, 
obtained from HIM0NT U.S.A. , Inc., Wilmington, DE, and the 
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non-barrier coating receiving layer was a blend of an olefinic 
terpolyner, together with 1000 ppra of an antiblocking agent* 
The terpolyner comprised approximately 1.5 percent by weight 
ethylene, 16.5 percent by weight butyl ene, and B2 percent, by 
5 weight propylene, and vas obtained fron Sumitcmo Chemical Co. 
Ltd,, of Japan. 

In Samples P and ft, the antiblocking ag-int vas 
Hikoloid - as indicated, an irregular zeolitic antiblock. In 
Samples Q and S, Tospeari, which is a uniformly sized, 

10 crosslinked silicone ^abber antiblock, was used. 

As to the barrier coating receiving layers. Samples 
P r*nd Q were provided with an olefinic ethylene propylene 
copolymer, having a hardness of R8«, and obtains free Fin» 
Oil and Chemical Company. Dallas TX. For each of Samples R 

15 and 5, the barrier coating receiving layer was a blend of 
polypropylene hcnopolywer, with 11 percent by weight of a 
hydrogenated hydrocarbon r*?in - specifically, a hydrogenated 
vinyl toluene-alpha tcechyl styrene copolymer, having a 
hardness of Rilu. 

20 Abrasion of barrier coating receiving surfaces was 

effected by fixing the barrier coating receiving surface to a 
weighted sled, a.-d dragging it across the non-barrier coating; 
receiving surtace. In a controlled manner. Each such abrasion 
was considered to be a cycle. 

25 The films were metallized under identical 

conditions, in a cession laboratory vacuum bell Jar, with 
deposition of an a 1 urn 1 nun coating on the barrier coating 
receiving layer. Testing for OTR was conducted, in the sane 
manner as set forth in the previous Examples; the results of 

30 this testing are shown in Table 9. 
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T\BLE 9 



3 AMPLE 


BARRXER 
CCATXHG 
RECEIVING 
LAYER 


Arrri- 

B LOCKING 
AC&fT 


MO. or 
ADRXSIOH 
CYCLES 


OTR 


P 


Et-Pr 
copolymer 




0 
1 

5 




49 . A 
159.7 
192.7 


Q 


Et-Pr 
copolymer 




0 
1 
5 


49.6 
* .3 
l.'t.B 


R 


pr/resin 
tlend 




0 
1 
5 


2*. 7 
52.7 
100-7 


S 




to^ncirl 


0 

1 

^ 5 _ 


23*2 
41.9 
41.3 



20 



c„ r bctK Sarnies » 5 ' «t»»slo« ho.l Icrr. 

u.rrier In the subsequently 
deleterious effect upon oxygen barrier, in * 

* iUlMd fUss. -.h>n *,s experienced with Sample * 

- «- — — c :rr riet 

receiving surfaces with hard or soft antiblock. 

Th. foregoing accordingly demonstrate, that ,ll«s. ^ with 
balrier coating receiving surfaces including 
r „ 9 l„ are characterized by increased resistance «» <- 

Finellv. although the Invention has been described 
wlth reference" to particular -enrs. oatcriais and 
libCdl-cnts. it should - noted that the invention is no ; 
lifted to the particular, disclosed, and extends to 
equivalents within the =^ope of the claims. 
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THE EMBOC 1 IMF-NTS OF THE INVENTION IK V.HICI4 AN ^-"W- 1 ?}^-, 
rlmpPPTV OR PRIVILFCF. IS CLAr?:EP ASF. t^riSFP ,S rrUftfr . 



1. A tun comprising: 

(a) at least cne polyoiefin layer, the ar. 
least one polyoiefin lay-r comprising a barrier coating 
5 receiving surface, tha barrier coating receiving surface 
comprising polyoletin and a hydrocarbon ref?in; and 

fo) a b*rri«*r coaling adjacent th** barrier 
coating receiving surface; 

the film having a H\TR ncaa'ircd according to 
XO ASTZ* F12 49-90. of less than accuc 0.<7 gn/m'/^V* 

2. The riim of clain 1. having a WVTR, measured 
according to ASTM F1249-90. cf less than about J. 26 *a/n*/day. 

- 3. The filr* cf claim Z, having a wytr, weasurcd 
according to aST>: rt2 :?-90. cf le^s than about C. 17 gn/sVday. 

if < # rhe filn cf clain 1 , wherein the hydrocarbon 

resin comprise-* at least one member selected from the group 
consisting of resins prepared from terpens monomers, resins 
prepared frcra hydrocarbon monomers, resins prepared from 
nonomers derived from C t petroleum fractions, and 

20 dlcyclopentadiene resins. 

5. The film of cl*i» 4, wherein the hydrocarbon 
resin comprises a hydrogenated hydrocarbon resin. 

6. The fila of claim 1, wherein tlie barrier coating 
receiving surface it an oxidativ*ly treated surface* 

25 7. The film of cliiir 1. further having an OTR, 

measured according to ajtk 05985-ei, of lesr* than about: 155 
caV»V«tm/day . 

e. The film of clal^ 7. having an OTR, measured 
according *:o A5TN D3985-81. of less than about 77.5 
jo crrVmV*t:n/drfy • 

0. T.n-i filr. of claim 8, having an OTR, ccim.rtd 
o-scorditg AriM 0935-81. of less than »tout M 

c* z /r* .-/-:-!■/. 

-J9- 



BAD ORIGINAL d 



i Z125S91 

1V*798.S04 

10. The film of claim 9, having an OTR, measured 
according to XSTM 03985-81, of loss than about 15.5 

cnVmVatn/day - 

11. The film of claim 7, further comprising at 
5 least one additional polyolefin layer. 

12. The film of claim 7, wherein the at least one 
polyolefin layer consists essentially of one layer, comprising 
the polyolefin and the hydrocarbon resin of the barrier 
coating receiving surface. 

10 13. The film of claim 7, wherein the at least one 

polyolefin layer comprises; 

(a) a base layer, comprising a polyolefin, 
and further comprising a first surface and a second surface; 
and — 

15 (b) a barrier coating receiving layer, 

adjacent the first surface of tne ba»e layer, th« barrier 
coating receiving layer comprising the barrier coating 
receiving surface, and further comprising the polyolefin and 
the hydrocarbon resin of the barrier coating receiving 

20 surface. 

14. The film of claim 13, the barrier coating 
receiving surface having an average RrtS roughness of at least 
about 12 nm., with a standard deviation of less than about 2. 

15. The film of claim 14, the barrier coating 
25 receiving surface having an average WS roughness of at least 

about 14 nm., with a standard deviation of less than about 
1.2. 

16. The film of claim 15, the barrier coating 
receiving surface having an average RHS roughness of »t least 

30 about 14.2 nm., with a standard deviation of less than cbout 

1, 
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17. The film of clairi 13, further comprising an 
additional polyolefin layer, adjacent the second surface of 
the base layer. 

18. The film of claio 17, wherein the additional 
5 polyolefin layer comprises a ccsber selected from the group 

consisting of scalable layers, printable layers, and slip 
layers. 

19. The film of cl-~.in 7, wnerein the at least ore 
polyolefin layer comprises a barrier coating receiving layer, 

10 the barrier coating receiving layer comprising the barrier 
coating receiving surface, and further conprising about 1 to 
about 30 percent by weight, of the hydrocarbon rosin of the 
barrier -coating receiving surface. 

20. The film of clain 12, the barrier coating 
15 receiving layer conprising about 3 to about 22 percent by 

weight, of the hydrocarbon r*sir. of the birrler coating 
receiving surfacs. 

21. The film of claio 20, the barrier coating 
receiving layer conprising about f to about 2C percent by 

20 weight* of the hydrocarbon resin of the barrior coating 
receiving surface* 

23. The film of ciav? 21, the barrier coating 
receiving layer comprising abcut 7 to about 13 percent by 
weight, of the hydrocarbon resin ct tne barrier coating 

25 receiving surface* 

23. The film of claim 7. wherein the polyolefin of 
the base layer, and the polyolefin of the barrier coating 
receiving layer, comprise polypropylene. 

24. The fila of clair. 7, whwrein the barrier 
30 coating comprises at least one comber selected from the group 

consisting cf metals, silicon oxides, aluminum oxide*, and 
mixtures thereof. 
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23. The file of claim 24 , -herein the barrier 
coating comprises aluminum. 

26. A fila comprising at least one polyolefin 
layer , and further comprising a barrier coating receiving 

5 surface, the barrier coating receiving surface having an 

average RMS roughness of at least about 12 na., with a 
standard deviation of less than about 2. 

27. The film of claim 26, the barrier coating 
rocalving surface having an average RMS roughness of at least 

10 about 14 nr... with a standard deviation of less than about 
1.2. 

28. The film of claim 27 r the barrier coating 
receiving surface having an average RMS roughness of at least 
about '^4. 2 .im., with a standard deviation of less than about 

15 1. 

29* The film of claim 26, further comprising * 
barrier coating adjacent the barrier coating receiving 
surface, and having a WVTR, measured according to ASTM F1249- 
90, of lees than about 0.47 ga/m*/d*y. 
20 30. The film of claim 29, having a WVTR, measured 

according to ASTM F1249-90, of less than about 0.26 9»/»*/<*ay. 

31. The film of claim 30, having a HVTR, measured 
according to ASTM f 1249-90, of less than about 0.17 gm/aVday. 

32. The film of claim 29, further having an OTR. 
25 measured according to ASTM 03993-81, of less than about 135 

cm , /m r /a tm/day * 

33. The film of claim 32, having an 0TR, measured 
according to ASTM 03985-81, of less than about 77.5 
cmVnVatm/day • 

30 34. The film of claim 33, having an OTR, measured 

according to ASTM D39A5-81, of less than about 31 
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35. The filn of claim 34, having an OTR, measured 
according to ASTM 03935-81. of less than about 15.5 
caV^/atm/day. 

36. The film of claim 26, wherein the at least on*» 
5 polyolefin layer consists essentially of one layer. 

37. The film of claim 26, wherein the at least one 
polyolerin layer comprises: 

(a) a base layer, comprising a polyolefin, 
and further comprising a first surface and a second surface; 

10 and 

(b) a barrier coating receiving layer, 
adjacent the first surface of the base layer, the barrier 
coating receiving layer comprising a polyolefin, and further 
comprising the barrier coating receiving surface. 

15 35. The filn of claim 37, further comprising a 

barrier coating adjacent the barrier coating receiving 
surface, and having a WVTR, measured according to ASTM F1249- 
50, of less than about 0.47 gm/m*/day. 

39. The film of claim 33, further having an OTR, 
20 measured according to ASTr. 03985-81, of less than about 155 

coV^'Ata/day. 

40. A film comprising at least one polyolefin 

layer, the at least one polyolefin layer comprising a barrier 
coating receiving layer, the barrier coating receiving layer 
25 conprising a barrier coating surface, and being formed from a 
polyolefin starting material having a hardness, measured 
according to ASTM D78S-8C, of at least about R95. 

41. The film of claim 40, wherein the polyolefin 
starting material has a hardness, measured according to ASTM 

30 3785-89, of at least abo»*t R97. 

42. The film of claim 41, wherein the polyolefin 
starting material has a hardness, measured according to ASTM 
0785-99, of at least about R100. 
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4 3. The film of claim 42, -herein the polyolefin 
starting material has a hardness, assured according to ASTH 
07B5-89, of at least about R110. 

44. The film of claim 40, wherein the polyolefin 
S starting* material comprises a polyolefin and a hydrocarbon 

red in. 

45. Ihe file of claim 44, wherein the hydrocarbon 
resin comprises at least one member selected from the group 
consisting of resins prepared from terpene monomars, resins 
prepared from hydrocarbon monomers, resins prepared from 
monorers derived froo C, petroleum fractions, and 
dicyclopentadiene resins. 

. 46. The film of claim 40, wherein the hydrocarbon 
resln'comprises a hydrogen* t«d hydrocarbon resin. 

47. The film of claim 44, wherein the barrier 
coating receiving layer comprises about 1 to about 30 percent 
by weight of the hydrocarbon resin. 

48. The film of claim 47, wherein the barrier 
ccating receiving layer comprises about 3 to about 22 percent 

20 by weight of the hydrocarbon resin. 

43. The film of claim 48, wherein the barrier 
coating receiving layer comprises about 5 to about 20 percent 
by weight of the hydrocarbon resin. 

50. The film of claim 49, wherein the barrier 
25 coating receiving layer comprises about 7 to about 15 percent 

by weight of the hydrocarbon resin. 

51. The film of claim 44, further comprising a 
birrler coating adjacent the barrier coating receiving 
surface, and having a KVTR, measured according to ASTM F1249- 

30 90, of less than about 0.47 gm/mVday. 

52. The film of claim 51, having a WVTK. measured 
according to ASTM F1249-90, of less than about 0.26 gm/m*/day. 



15 
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53. The film of claim 52, having a WVTR, measured 
according to ASTK F1249-90, of less than about: 0.17 cj^/nVday. 

54. The film of claim 51, further having an OTR, 
measured according tc ASTK 03985-91, of less than about 155 
cnV»VatB/day. 

55. The film of claim 54, having an OTR, measured 
according to ASTH 03985-81, of less than about 77.5 
cnP/mVatm/day. 

56. The film of claim 55, having an OTR, measured 
according to ASTM D3985-31, of less than about 31 

cmVmVatn/day. 

57. The film of claim 56, having an CTR, measured 

according to ASTH 039*5-81, of less than about 15,5 
c«V»Vat»/day. 

; 58. The film of claim 44, wherein the barrier 

coating receiving surface is an oxidativeiy treated surface. 

59. The film of claim 44, further comprising at 
least one additional polyolefin layer. 

60. The film of claim 44, wherein the at least one 
> polyolefin layer consists essentially of the barrier coating 

receiving layer. 

61. The film of claim 44, wherein the at least one 

polyolefin layer comprises: 

(a) a base layer, comprising a polyolefin, 
5 and further comprising a first surface and a second surface; 

and 

(b) the barrier coating receiving layer, 
adjacent the first surface of th* ba^e layer- 

62. The film of claim 61, the barrier coating 
0 receiving surface having an average R.1S roughness of at least 

about 12 with a standard deviation of less than about 2. 

63. The film of claim 62, the barrier coating 
receiving surface having an overage RMS roughness of at least 
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about 14 no., with a standard deviation cf less than afcout 
1.2. 

64. The fila of claim 63, the barrier coating 
receiving surface havinq an average RMS roughness of at least 
5 about 14.2 nm., witha standard deviation of loss than about 
1. 

63. The film of claim 61, further comprising an 
additional polyolefin layer, adjacent the second surface of 

th<* baao layer. 

C6. The film of claim 65. wherein the additional 
polyolefin layer comprises a member selected from the group 
consisting of scalable layers, printable layers, and *lip 
layers. . 

67. The f lln of claim 61. wherein the polyolefin of 
13 the base layer, and the poiycleUn of the barrio coating 

receiving layer, comprise polypropylene. 

68. The film of claim 44, further comprising a 
barrier coating adjacent the barrier coating receiving 
surface, wherein the barrier coating comprises at least one 

20 member selected from the group consisting of metals, silicon 
oxides, aluminum oxides, and mixtures thereof. 

69. The film of claim 6B, wherein the barrier 
coating comprises aluminum. 

70* A fiX» comprising at least one polyolefin 
25 layer, and further comprising a barrier coating receiving 
surface, the barrier coating receiving surface having an 
average RMS roughness of between about 12 nm. and about 16 
nn., with a standard deviation of less than about 2. 
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